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I. REAL PARTY IN INTEREST 

The real party in interest in this application is the assignee, Sony Corporation, a 
corporation having a place of business at 6-7-35 Kitashinagawa 6-Chome, Shinagawa-ku 5 
Tokyo, Japan. 

n. RELATED APPEALS AND INTERFERENCES 

One prior appeal of the present application was submitted to the Board of Patent Appeals 
and Interferences at the U.S.P.T.O., under appeal number 2008-3273. A copy of the decision of 
the Board of August 28, 2008 is presented in Appendix C of this paper. There are no other 
appeals or interferences known to the Appellants which will directly affect, be directly affected 
by, or have a bearing on the Board's decision in this appeal. 

m. STATUS OF CLAIMS 

The Office Action finally rejected claims 1-4, 7, 14 and 17 (including independent claim 
1) under 35 U.S.C. §103(a) as allegedly being unpatentable over Fujimori et al. (U.S. Patent 
6,683,244 B2). 

The Office Action finally rejected claims 1-4 and 6-17 under 35 U.S.C. §1 12, first 
paragraph, as allegedly failing to comply with the written description requirement. As indicated 
in the Advisory Action mailed July 6, 2009, the rejections under 35 U.S.C. §112, first paragraph 
were withdrawn in view of Applicants' amendment filed on June 18, 2009. 

A. Total Number of Claims in Application 

There are fifteen claims pending in this application: claims 1-4, 6 and 8-17. 
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B. Current Status of Claims 

1. Claims canceled: 5 and 7 

2. Claims withdrawn from consideration but not canceled: None 

3. Claims pending: 1-4, 6 and 8-17 

4. Claims allowed: None 

5. Claims rejected: 1-4, 6 and 8-17 

C. Claims On Appeal 

Applicants appeal the rejections of claims 1-4, 6 and 8-17 under 35 U.S.C. §103. 

A copy of the pending claims involved in the present appeal is attached hereto as 
Appendix A. 

IV. STATUS OF AMENDMENTS 

An amendment after final action and subsequent to the filing of a Notice of Appeal, 
pursuant to 37 C.F.R. §41.33(a), was filed on June 18, 2009 and has been entered by the 
Examiner. Accordingly, the claims appendix presented in section IX of this paper reflects the 
amendments filed on June 18, 2009. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

In its various aspects, the claimed and appealed subject matter relates to a photovoltaic 
element that can convert light (e.g., solar) energy into electric energy (Abstract, Page 1, 
Technical Field, %\ of Background Art). The photovoltaic element can have a transparent 
electrode formed of Indium-Tin-Oxide (ITO) for high electrical conductivity (Page 2, 13). A 
problem with using ITO as the transparent electrode is when ITO is exposed to high temperature 
in the manufacturing process, the electric conductivity of the ITO is reduced due to the creation 
of acid (Page 3, 12). To address this problem, the ITO substrate is coated with a thin metallic 
oxide or derivative thereof to protect the ITO from degradation (Page 4, Tfl, Page 6, ^2). 

Claim 1, the sole independent claim in the present application, is directed to a 
photovoltaic element having a transparent electrode 3 that includes an ITO substrate and metallic 
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oxide layer or derivative layer thereof (Abstract, Page 4, last | to Page 5, % 3, Pages 2-3). The 
ITO substrate is coated with the metallic oxide layer or derivative layer thereof (Page 4, f 1). 
The metallic oxide layer or derivative layer thereof is from 10 nm to 100 nm thick (Page 6, 12). 
The transparent electrode has a resistance of about 5 Q/cm 2 (Page 11, 12, Table 1 and associated 
text). The photovoltaic element also includes a metallic oxide semiconductor layer 4 contacting 
the metallic oxide layer or derivative layer thereof (Page 7, 12). The metallic oxide 
semiconductor layer includes a light sensitizing dye (Page 7, 13-4). Claims 2-4, 6 and 8-17 
depend from claim 1 and present a common question of patentability. 

The foregoing summary is provided merely to assist the Board in appreciating various 
aspects of the present invention. Applicants do not rely on the summary provided above to 
distinguish any of the claims of the present invention over the prior art, but rather, rely only 
upon the arguments provided below. In the foregoing summary, reference is made to portions of 
the specification and drawings by way of example only, and not limitation. 

VL GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether the rejections of claims 1-4, 6 and 8-17 under 35 U.S.C. § 103(a) as allegedly 
being unpatentable over Fujimori et al. (U.S. Patent 6,683,244 B2) should be reversed. 



Application No.: 10/527,351 
Appellant's Appeal Brief 
Page 7 of 21 



Docket No.: S1459.70065US00 



VII. ARGUMENT 

A. The rejections of every pending claim should be reversed. 

The rejections under 35 U.S.C. § 103(a) are improper and should be reversed. 
Applicants' independent claim 1 and its dependent claims patentably distinguish over Fujimori 
et al. based on at least two claim limitations that are not disclosed by, or obvious in view of, 
Fujimori et al. The Office Action has not established a prima facie case of obviousness with 
respect to either claim limitation. Even if one of ordinary skill in the art would have looked to 
Fujimori, one of ordinary skill in the art would not have modified Fujimori in a manner that 
meets the claim limitations because Fujimori teaches away from the claimed invention. 
Additionally, the present invention produces a new and unexpected result with respect to 
Fujimori et al. For these reasons, the rejections under 35 U.S.C. §103 should be reversed. 

B. Discussion of Fujimori et al. 

Fujimori et al. (U.S. Patent 6,683,244 B2) describes a solar cell having a barrier layer 8, 
the purpose of which is to prevent short circuits between the first electrode 3 and the hole 
transport layer 5 (Abstract, FIG. 2, Col. 6, lines 28-46). According to Fujimori, when the solar 
cell does not have a suitable barrier layer, a short circuit occurs between the first electrode 3 and 
the hole transport layer 5. Without the barrier layer, the solar cell has a larger leakage current 
and the efficiency of the solar cell is reduced (Col. 11, lines 46-57). 

The Office Action alleges that barrier layer 8 of Fujimori et al. meets all of the 
limitations of the metallic oxide layer or derivative layer thereof recited in claim 1 of the present 
application. Fujimori et al. describes the thickness of barrier layer 8 as follows: 

More specifically, it is preferable that the average thickness (film 
thickness) of the barrier layer 8 is about 0.01 to 10 um, more 
preferably about 0.1 to 5 um, and even more preferably about 0.5 
to 2 urn. With this choice, it is possible to furthermore enhance 
the effect described in the above. (Col. 12, lines 22-25) 

Fujimori et al. describes three thickness ranges for barrier layer 8: a broad thickness 
range (0.01 um to 10 um), a narrower preferred thickness range (0.1 um to 5 um), and an even 



Application No.: 10/527,351 
Appellant's Appeal Brief 
Page 8 of 21 



Docket No.: SI459.7O065USOO 



narrower more preferred thickness range (0.5 \im to 2 urn). In the rejection of independent claim 
1, the Office Action relies upon Fujimori's broadest thickness range that extends from 0.01 um to 
10 am (i.e., from 10 nm to 10,000 nm). Fujimori states that the best results for preventing short 
circuits are achieved when barrier layer 8 has a larger thickness between 0.5 urn and 2 urn (i.e., 
500 nm to 2000 nm). In each of Fujimori's embodiments (described at Col. 24-30), the 
thickness of barrier layer S is between 0.9 ^im and 10.2 um (i.e., 900 nm to 10,200 nm). 

Fujimori also states that it is preferable that barrier layer 8 have a higher resistance in the 
thickness direction to prevent or suppress short circuits (Col. 2, lines 55-60). Fujimori states that 
the resistance in the thickness direction of the barrier layer 8 and the electron transport layer 4 is 
preferably larger than 100 Q/cm 2 , and more preferably larger than 1 k£Vcm 2 . With these 
resistances, the short-circuiting can be prevented more reliably (Col. 12, lines 44-55). The 
conductivity of the barrier layer 8 is preferably the same as that of the electron transport layer 4 
(Col. 2, lines 31-35). The barrier layer 8 can have a porosity up to 20% (Col. 2, lines 14-18). 

C. Discussion of the Legal Standard 

When considering the obviousness of a claim, the scope and content of the prior art is 
determined, differences between the prior art and the claim(s) at issue are ascertained, and the 
level of ordinary skill in the pertinent art is resolved. KSR International Co. v. Teleflex In c., 550 
U.S. 398 (2007). "Rejections on obviousness cannot be sustained by mere conclusory 
statements; instead, there must be some articulated reasoning with some rational underpinning to 
support the legal conclusion of obviousness." Id The key to supporting any rejection under 35 
U.S.C. 103 is the clear articulation of the reason(s) why the claimed invention would have been 
obvious. Id 

If the claims are directed to a narrow range, and the reference teaches a broad range, 
depending on other facts of the case, it may be reasonable to conclude that the narrow range is 
not disclosed with 'sufficient specificity' to constitute an anticipation of the claims." Atofina v. 
Great Lakes Chem. Corp. . 441 F.3d 991, 999 (Fed. Cir. 2006). "It is well established that the 
disclosure of a genus in the prior art is not necessarily a disclosure of every species that is a member 
of that genus." Id. "There may be many species encompassed within a genus that are not disclosed 
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by a mere disclosure of the genus." Id. The description of a range does not constitute the specific 
disclosure of the endpoints of the range. Id. The disclosure of a range is no more the disclosure of 
the endpoints of the range than it is of the intermediate points. Id. 

"A prima facie case of obviousness typically exists when the ranges of a claimed 
composition overlap the ranges disclosed in the prior art." In re Peterson, 315 F.3d 1325, 1329 
(Fed. Cir. 2003). However, a disclosed range of great breadth might present a situation 
analogous to cases involving the failure of a very broad disclosed genus to render prima facie 
obvious individual species within its scope. Id at 1330. The disclosure of a large number of 
compounds does not render obvious a claim to few compounds, particularly when that disclosure 
indicates a preference leading away from the claimed compounds. In re Baird , 16 F.3d 380, 383 
(Fed. Cir. 1994). Even lid, prima facie case of obviousness is established, the Applicant can 
rebut the prima facie cased by showing that the prior art taught away from the claimed invention 
or that there are new and unexpected results relative to the prior art. Iron Grip Barbell Co. v. 
USA Sports. Inc ., 392 F.3d 1317, 1322 (Fed. Cir. 2004). 

D. The Claimed Range is Not Disclosed bv. or Obvious in View of . Fujimori et al, 

Applicants' independent claim 1 recites a metallic oxide layer or derivative layer being 
from 10 nm to 100 nm thick. The Office Action asserts that Fujimori's broad thickness range of 
10 nm to 10,000 discloses the much narrower claimed range of lOnm to lOOnm. Applicants 
respectfully disagree because Fujimori's broadly disclosed thickness range is too vague to 
anticipate or render obvious Applicants' much narrower claimed range. The Office Action does 
not specify which legal rationale, anticipation or obviousness, is relied upon for this limitation. 
In the present case, both an anticipation rationale and obviousness rationale are contrary to 
Federal Circuit case law. 

1, The Claimed Range is Not Anticipated bv Fujimori. 



Fujimori's broad thickness range of 10 nm to 10,000 nm is one hundred times larger than 
Applicants' claimed range. Fujimori's thickness range spans three orders of magnitude, which is 
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the same relative distance between a meter and a kilometer. Fujimori's range disclosure is not 
sufficiently specific to anticipate Applicants' claimed range. 

The fact that Applicants' claimed range is within Fujimori's broad range is not enough to 
establish anticipation. Citing Atofina , M.P.E.P. §2131.03(11) states: "In order to anticipate the 
claims, the claimed subject matter must be disclosed with sufficient specificity to constitute an 
anticipation under the statute." The Examiner has not provided any rationale to demonstrate that 
Fujimori's range disclosure is sufficiently specific to anticipate Applicants' claimed range. 
Accordingly, the Office Action fails to establish all of the elements required for anticipation of 
Applicants' range limitation under M.P.E.P. §2131.03(11). 

The Atofina court stated that: "it is well established that the disclosure of a genus in the 
prior art is not necessarily a disclosure of every species that is a member of that genus." Atofina v. 



encompassed within a genus that are not disclosed by a mere disclosure of the genus." Id. Under 
Atofina , Fujimori's broad range of one hundred times larger than the claimed range is not 
sufficiently specific for anticipation. Fujimori's broad thickness range is much larger than in 
Atofina. in which the Federal Circuit held that the prior art's range was not sufficiently specific 
to anticipate the narrower claimed range. In Atofina, the Federal Circuit held that a prior art 
reference's broadly stated temperature range of 100-500° C did not anticipate a more narrowly 
claimed range of 330-450° C. In Atofina. the prior art reference's temperature range was 
approximately 2.7 times larger than the size of the claimed temperature range. The breadth of 
Fujimori's broad thickness range is much more pronounced than in Atofina because Fujimori's 
range is one hundred times larger than the size of Applicants' range. In view of Federal 
Circuit's holding in Atofina . the broad thickness range disclosed by Fujimori et al. is not 
sufficiently specific to anticipate Applicants' much narrower claimed range. 

2. The Claimed Ranee is Not Prima Facie Obvious in View of Fujimori . 

Fujimori's broad thickness range of 10 nm to 10,000 nm is too broad to establish a prima 
facie case of obviousness for Applicants' much narrower claimed range of 10 nm to 100 nm. 
Although a prima facie case of obviousness may be established when the prior art discloses a 




., 441 F.3d 991, 999 (Fed. Cir. 2006). "There may be many species 
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range encompassing a somewhat narrower claimed range, the Federal Circuit has established an 
exception for cases in which the prior art's range disclosure is extremely broad. In re Peterson, 
315F.3d 1325, 1329-1330 (Fed. Cir. 2003). Citing In re Baird. 16 F.3d 380, 383 (Fed. Cir. 
1994), the Peterson court stated that a disclosed range of great breadth might present a situation 
analogous to cases involving the failure of a very broad genus to render prima facie obvious 
species within the scope of the genus. In Baird . the Federal Circuit overturned a rejection of a 
claim to a specific compound over the prior art's disclosure of a generic formula that 
encompassed the specific compound. The Baird court stated that the disclosure of a generic 
formula did not render obvious specific compounds that could fall within the generic formula 
because a vast number of compounds could fall within the generic formula. Id. 

The present application is analogous to Baird because Fujimori's broadest thickness 
range is extremely broad, spanning a range of 10 nm to 10,000 nm, one hundred times larger 
than Applicants' claimed range. The Baird court recognized that the disclosure of a large genus 
does not render obvious a claim to a small species, particularly when that disclosure indicates a 
preference leading away from the claimed compounds. Icl at 383. As in Baird, Fujimori's 
disclosure indicates a preference for thicker layers that fall outside the claimed thickness range. 
Fujimori discloses a preference for a thickness range between 500 nm and 2000 nm (0.5 um to 2 
urn) to achieve the best results for short circuit prevention. (Col. 12, lines 22-25). Given the 
extremely large breadth of Fujimori's thickness range between 10 nm to 10,000 nm, one of 
ordinary skill in the art would look for further guidance from Fujimori to select an appropriate 
thickness. Fujimori provides much more specific guidance: Fujimori states that the best results 
can be achieved with a thicknesses between 500 nm and 2000 nm, and provides several 
examples of specific embodiments, all of which fall well outside of Applicants' claimed 
thickness range. 

For these reasons, Fujimori's broad thickness range does not establish aprima facie case 
of obviousness with respect to Applicants' claimed range. 

E. The Claimed Resistance is Not Disclosed bv. or obvious in view of. Fujimori et ai. 
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Claim 1 also recites that the transparent electrode has a resistance of about 5 Qicm 2 . 
Fujimori does not disclose a transparent electrode having a resistance of about 5 Q/cm 2 . The 
Office Action mailed November 7, 2008 concedes that Fujimori does not disclose this limitation 
(Page 7). The Examiner alleges, however, that the invention as a whole would have been 
obvious to one of ordinary skill in the art because Fujimori's transparent electrode is structurally, 
physically and materially the same as that in claim 1. Applicants respectfully disagree because 
Fujimori's disclosure does not support the conclusion that Fujimori's structure is the same as 
that recited in Applicants' claim 1. The Office Action's general assertion that the "invention as 
a whole" would have been obvious does not meet the Examiner's burden of establishing a prima 
facie case of obviousness or inherency. 

As best understood by Applicants, the Office Action appears to suggest that the 
resistance of 5 Q/cm 2 is inherently the resistance of the combination of Fujimori's electrode 3 
and barrier layer 8. Applicants respectfully disagree because Fujimori's description of electrode 
3 and barrier layer 8 is contrary to the Office Action's conclusion of inherency. The Office 
Action fails to establish all of the required elements of a rejection based upon inherency. 

M.PE.P. §21 12(IV) states that the "Examiner must provide a basis in fact and/or 
technical reasoning to reasonably support the determination that the allegedly inherent 
characteristic necessarily flows from the teachings of the applied prior art." (emphasis original). 
"The fact that a certain result or characteristic may occur or be present in the prior art is not 
sufficient to establish the inherency of that result or characteristic." (emphasis original). 

Fujimori does not support the conclusion that a resistance of about 5 O/cm 2 is necessarily 
created by Fujimori's electrode 3 and barrier layer 8. Fujimori states that the electrode 3 and 
barrier layer 8 may have many different thicknesses, which could cause the resistance value to 
change significantly. Fujimori states that the thickness of the electrode 3 can be between 50 nm 
and 5,000 nm (from 0.05 um to 5 fun), which is a thickness range spanning three orders of 
magnitude (Col, 7, lines 33-37). Fujimori states that barrier layer 8 has a thickness range that 
extends from 10 nm to 10,000 nm (0.01 um to 10 um), which also spans three orders of 
magnitude. The total resistance through barrier layer 8 and electrode 3 could be very different 
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depending on the thickness of these layers. Fujimori also describes many different materials that 
may be used for barrier layer 8 (Col. 12, lines 27-43), each of which may have a different 
resistivity. Furthermore, Fujimori states that barrier layer 8 can be porous, with a porosity up to 
20% (Col. 2, lines 14-18) The resistance of barrier layer 8 may change significantly depending 
on the porosity. One of ordinary skill in the art would expect the resistance value to change 
significantly as a function of significant variations in thicknesses, materials and porosity. The 
Office Action has not established that all of these variables result in a resistance that must be 
about 5 Q/cm 2 . Quite to the contrary, Fujimori's various thicknesses, materials and porosities 
should produce many different resistance values as these variables are changed. 

The present application discloses that when ITO is used at the transparent electrode 
material, the resistance can rise significantly when exposed to high temperature in the 
manufacturing process (Page 3, \2, Table 1). Fujimori states that a high-temperature sintering 
process is used to form the electron transport layer 4 (Col. 1 8, lines 48-57). If barrier layer 8 is 
unsuitable for protecting Fujimori's electrode from acid, then the resistance of Fujimori's 
electrode would rise well above 5 Q/cm 2 during the manufacturing process. Fujimori provides 
absolutely no suggestion that barrier layer 8 is capable of preventing such a rise in the resistance 
of ITO during the sintering process. 

In view of the foregoing, the Office Action has failed to show that the resistance of 5 
Q/cm 2 is necessarily created by Fujimori's electrode 3 and barrier layer 8. Therefore, the Office 
Action has failed to meet the burden required to sustain an inherency rejection. 

In the alternative, the Office Action may be relying upon an obviousness rationale to 
support the conclusion that the resistance of about 5 Q/cm 2 does not patentably distinguish over 
Fujimori. The key to supporting any rejection under 35 U.S.C. 103 is the clear articulation of 
the reason(s) why the claimed invention would have been obvious. KSR International Co. v. 
Teleflex Inc., 550 U.S. 398 (2007). The Office Action has not provided any rationale as to why 
one of ordinary skill in the art would have modified Fujimori's electrode 3 and barrier layer 8 to 
obtain a resistance of about 5 Q/cm 2 . Simply stated, Fujimori nowhere discloses (even if 
inherently) or in any way suggests the claimed resistance value. To conclude otherwise would 
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be reading too much into the reference and would only be a result of using hindsight, which is 
impermissible. The Office Action has failed to set forth the required rationale establish & prima 
facie case of obviousness. A rejection based on obviousness of the resistance limitation is 
therefore improper. 

F. Fujimori Teaches Awav From the Claimed Invention 

Even assuming for the sake of argument that a legally sufficient rationale existed for 
modifying Fujimori (which it does not), Fujimori teaches away from the claimed invention. 
Fujimori states that the purpose of the barrier layer 8 is to suppress short circuits in the solar cell 
(Abstract, FIG. 2, Col. 6, lines 28-46). According to Fujimori, the barrier layer reduces the 
leakage current such that the efficiency of the solar cell is improved (Col. 11, lines 46-57). 
Fujimori et al. states that it is preferable that barrier layer 8 have a higher resistance in the 
thickness direction to more reliably prevent or suppress short circuits (Col. 2, lines 55-60). For 
example, Fujimori states that the resistance in the thickness direction of the barrier layer 8 and 
the electron transport layer 4 is preferably larger than 100 Q/cm 2 , and more preferably larger 
than 1 kfi/cm 2 (Col. 12, lines 44-55). Although Fujimori does not specify the resistance of the 
barrier 8 alone, Fujimori states that the barrier layer preferably has an electric conductivity 
substantially the same as the electron transport layer 4 (Col. 2, lines 31-35). Assuming for the 
sake of argument that barrier layer 8 and electron transport layer 4 each contribute half of the 
total resistance of 100 £i/cm, the barrier layer 8 would have a resistance of 50 Q/cm 2 . This 
resistance value of 50 fi/cm 2 for barrier 8 alone is well above the claimed resistance value of 5 
O/cm 2 for the transparent electrode as a whole. One of ordinary skill in the art would not reduce 
the resistance of barrier layer 8 to a significantly lower value because doing so would be contrary 
to Fujimori's stated purpose of preventing short circuits. 

G. The Claimed Invention Produces a New and Unexpected Result 

The present invention produces the new and unexpected result of preventing the 
deterioration of ITO during the manufacturing process using a thin metallic oxide layer or 
derivative thereof having a thickness of lOnm to lOOnm. As discussed above, in the absence of 
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the metallic oxide layer or derivative thereof, the ITO electrode can deteriorate when it is 
exposed to high temperature in the manufacturing process, causing an undesirable increase in 
resistance. Fujimori does not each or suggest this manufacturing problem with ITO, much less 
the solution. Fujimori actually prefers higher resistance values to prevent leakage current 
(Abstract, FIG. 2, Col. 6, lines 28-46). 

Fujimori only discloses ITO as one of many possible electrode materials (Col. 7, lines 
20-29). Another electrode material in Fujimori's list is fluorine-doped tin oxide (FTO), which 
the present application discloses is not subject to the same problem as ITO when exposed to high 
temperature (Page 2, last f, Comparative Example 2). The purpose of Fujimori's barrier layer 8 
is to provide electrical isolation, not chemical protection of an underlying ITO substrate. There 
is no evidence that Fujimori's barrier layer would have provided adequate chemical protection of 
ITO. For these reasons, the present invention produces a new and unexpected result, and is 
patentable over Fujimori. 
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VIII. CONCLUSION 

In sum, the rejections under 35 §U.S.C. 103 are improper and should be reversed. 
Fujimori fails to disclose or suggest two separate limitations of independent claim 1. For this 
reason, the Office Action has failed to establish a prima facie case of obviousness. Even if one 
skilled in the art would have looked to Fujimori, the claims are patentable over Fujimori because 
Fujimori teaches away from the claimed invention. In addition, the claims are patentable 
because the invention provides the new and unexpected result of preventing the degradation of 
ITO. Claims 2-4, 6 and 8-17 depend from claim 1 and are patentable for at least the same 



reasons. 



Dated: 7 ^ 
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Randy J. Pritzker 
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APPENDIX A 

Claims Involved in the Appeal of Application Serial No. 10/527,351 

1 . A photovoltaic element comprising: 

a transparent electrode comprising an ITO substrate and a metallic oxide layer or a 
derivative layer thereof, the ITO substrate being coated with the metallic oxide layer or 
derivative layer thereof, the metallic oxide layer or derivative layer being from lOnm to lOOnm 
thick, the transparent electrode having a resistance of about 5 Q/cm 2 ; and 

a metallic oxide semiconductor layer contacting the metallic oxide layer or derivative 
layer thereof, the metallic oxide semiconductor layer comprising a light sensitizing dye. 

2. The photovoltaic element according to claim 1, wherein the metallic oxide layer or 
derivative layer thereof includes at least one element among Ti, Cu, Zn, As, Sr, Nb, In, Sn and 
W. 

3. The photovoltaic element according to claim 1, wherein when the metallic oxide layer or 
derivative layer thereof is held for one hour in atmospheric air at 500°C, the rise of a resistance 
value is 10 Q/cm 2 or lower. 

4. The photovoltaic element according to claim 1, wherein a light transmittance of the ITO 
substrate coated with the metallic oxide layer or derivative layer thereof, in the wavelength range 
from 400 nm to 900 nm, is 60% or higher. 
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5. (Canceled) 

6. The photovoltaic element of claim 1 , wherein the metallic oxide semiconductor layer is 
sintered on the transparent electrode, and wherein the metallic oxide layer or derivative layer 
thereof prevents the resistance of the transparent electrode from rising more than 10 O/cm 2 when 
the metallic oxide semiconductor layer is sintered on the transparent electrode. 

7. (Canceled) 

8. The photovoltaic element of claim 1 , wherein the metallic oxide layer or derivative layer 
thereof comprises copper. 

9. The photovoltaic element of claim 1 , wherein the metallic oxide layer or derivative layer 
thereof comprises tungsten. 

10. The photovoltaic element of claim 1, wherein the metallic oxide layer or derivative layer 
thereof comprises niobium. 

11. The photovoltaic element of claim 1 , wherein the metallic oxide layer or derivative layer 
thereof comprises antimony. 

12. The photovoltaic element of claim 1 , wherein the metallic oxide layer or derivative layer 
thereof comprises calcium. 
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13. The photovoltaic element of claim 1 , wherein the metallic oxide layer or derivative layer 
thereof comprises gallium. 

14. The photovoltaic element of claim 1 , wherein the metallic oxide layer or derivative layer 
thereof comprises fluorine-doped conductive glass. 

15. The photovoltaic element of claim 1, wherein the metallic oxide layer or derivative layer 
thereof comprises arsenic. 

16. The photovoltaic element of claim 1, wherein the metallic oxide layer or derivative layer 
thereof comprises indium. 



17. The photovoltaic element of claim 1 , wherein the metallic oxide layer or derivative layer 
thereof comprises tin. 
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APPENDIX B 

EVIDENCE (37 CFR §41 J7(c)(l)(ix)) 
No evidence pursuant to §§1.130, 1.131, or 1.132 or entered by or relied upon by the examiner is 
being submitted. 
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APPENDIX C 

RELATED PROCEEDINGS (37 CFR §41.37(c)(l)(x)) 

There was one prior appeal (2008-3273) of the present application (10/527,351) to the Board of 
Patent Appeals and Interferences at the U.S.P.T.O. A copy of the decision of the B.P.A.I. of 
August 28, 2008, is attached following this page. 



